used in parallel as a control for possible position effects: the whole adult brain and optic lobes except for some cells in the lamina ( Figure 2C ). The maintained expression UAS-dEAAT1-IR-X and UAS-dEAAT1-IR-II, inserted respectively on the first and second chromosome.
in cells of the lamina indicated that the promoter fragment included in the dEAAT1-GAL4 construct lacked regulatory We crossed UAS-dEAAT1-IR and dEAAT1-GAL4 flies to induce synthesis of the double-stranded RNA selecelements to target these cells or, alternatively, that the RNAi mechanism did not work well in these cells. We tively in the dEAAT1-expressing cells of the progeny. Viable flies were recovered that developed normally and checked for selectivity of RNA interference by performing RT-PCR analysis for dEAAT1, dEAAT2, and did not have apparent behavioral defects before adult stages. We found that when expressed with the Actin 5c in adult fly heads ( Figure 2B ). dEAAT1 mRNA levels were significantly decreased in dEAAT1-GAL4, dEAAT1-GAL4 driver, the dEAAT1-IR RNA led to a complete loss of endogenous dEAAT1 immunostaining in UAS-dEAAT1-IR compared to wild-type, and the resid- fore climbing again, with only 3%-8% reaching the top within 1 min. This phenotype was apparently not due to indicating that expression of dEAAT1-GFP was dramatically reduced or abolished. Therefore, dEAAT1 exneuromuscular dysfunction. First, electrophysiological recordings from the dEAAT1 RNAi fly thoracic muscles pression was efficiently and selectively silenced in adult Drosophila containing both the dEAAT1-GAL4 and UASdemonstrated that the NMJs were still active. Second, selective expression of the dEAAT1-IR in motor neurondEAAT1-IR transgenes.
The adult dEAAT1 RNAi flies exhibited striking neuroassociated peripheral glia with the gliotactin-GAL4 driver [16] did not induce similar behavioral impairments logical phenotypes that were already evident by casual observation. They could walk normally, indicating that (data not shown). This indicated that the hyperexcitability phenotype induced by dEAAT1 inactivation is most the glutamatergic neuromuscular junctions (NMJs) were functional, but they flew poorly and did not try to escape likely of central origin. Since this behavior is specific and relatively easy to when gently touched with a finger. Although these flies were generally hypoactive, they paradoxically over- 
dEAAT1 Inactivation Generates Oxidative Stress and Decreases Life Span
The mechanisms of glutamate excitotoxicity in mammals involve increased mitochondrial calcium concentrations, resulting in oxidative stress due to the generation of intracellular free radicals [18] . We tested the effect of riluzole, an anti-excitotoxic agent known to inhibit selectively glutamate release from mammalian presynaptic terminals used in the clinic for ALS patients [7] . Figure 3C ). Collectively, these data strongly suggest that the lack of dEAAT1 generates oxidative stress in Drosophila. 
Lack of dEAAT1 Causes Widespread

GAL4 (dT1G4) or UAS-dEAAT1-IR (IR-X or IR-II) (white symbols)
As a result, the neuropil of the RNAi flies appeared darker dense plasma membrane, suggesting that they may be formed after the degeneration of a neuronal projection. The mitochondria were often markedly swollen and distended, clearly revealing the internal crests (thick arrows that could not be inactivated by the dEAAT1-IR doublestranded RNA. hEAAT2 (also known as GLT-1 in rat) is in Figure 4A ). This was further attested by a quantitative analysis of mitochondria diameters in the two tissues the major human glutamate transporter, widely expressed in brain astrocytes [17] . Whereas expression of ( Figure 4C ). Interestingly, swollen mitochondria were often observed in mammalian brain under conditions of hEAAT2 alone had no effect on behavior, coexpression of hEAAT2 with dEAAT1-IR significantly improved the cellular stress and glutamate excitotoxicity, as in transgenic mouse models of ALS [24, 25]. In contrast, no performances of the RNAi flies ( Figure 3A ): 26% were now able to reach the top of the column and only 38% significant effect of the lack of dEAAT1 was observed at this resolution in the cortex area where most cell stayed at the bottom. Therefore, the hyperexcitability did not present any degeneration phenotype, behavior impairments, or increased lethality, suggesting that these effects were age dependent and that the adult 
